
E A S T E R N  R E S E A R C H  G R O U P .  I N C .  

MEMORANDUM 

TO: Jim Eddinger. U.S. Environmental Protection Agency. OAQPS (C-lj9-0 1 ) 

FROM: Jeanette Alvis and Christy Burlew. Eastern Research Group (ERG), Morrisville 

DATE: October. 2002 

SUBJECT: Development of the Population Database for the 
Industrial/Commercia1/Institutional Boilers and Process Heaters National 
Emission Standard for Hazardous Air Pollutants 

~-.-..--.”~---.-------- 7 

7 - 
1 
i 
i 1.0 INTRODUCTION 

This memorandum describes the development o dustrial, 

commercial. and institutional boilers and process heaters for use in the development of a 

NESHAP for these sources. This memorandum discusses the sources of data used in the 

development of the database. the methodology and assumptions applied to compile the different 

data sources. and the methodology for identifying and removing units which are not included in 

the source category or \vi11 not be affected by this standard. The following is a list of sections 

within this memorandum: 

Section 2.0 

Section 3.0 

Section -1.0 

Section 5.0 Results 

Section 6.0 References 

Sources and types of data in the population database 

Identification of data and compilation of data sources 

Modifications to the population database 
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2.0 SOURCES AND TYPES OF DATA IN THE POPULATION DATABASE 

2.1 Data Sources 

The boiler portion of the population database was developed using the Industrial 

Combustion Coordinated Rulemaking (ICCR) Inventory Database version 4.1 and Survey 

Database version 3.0. The data sources and development of the Inventory Database version 4.1 

are described in the memorandum Development of the ICCR In1:entory Database. Version 4.0. 

unci 4. I .  The data sources and deLdopment of the Sunel .  Database version 3.0 are described in 

the memorandum Dcrr~r Entry anti Qrrulity .-lssrircmce Process in the Formation oj'ICCR Survey 

Darahase 3.0. ' 
An EPA process heater database developed from the ICCR Inventory and Survey 

databases was used to provide data for the process heater portion of the population database. The 

development of the EPA process heater database is described in the memorandum Summary of 

Daruhtrse .-lntrl,vsis.' 

2.2 Tvnes of Data in the Boiler and Process Heater Ponulation Database 

The final population database is a relational database that contains data for 43,225 unique 

boilers and 15.348 unique indirect-tired process heaters located at 18.584 different major source 

facilities. Data are grouped into tables according to whether the data are facility-specific. unit- 

specific. fuel-specific. or control device-specific. Data available on a facility level include 

facility name. facility description, address information. and other information needed to contact 

the facility. Unit level data available include capacity. hours of operation, and combustor 

description (general descriptions as well as design information). Fuel-specific data in the 

database include fuelhaste type and description. percent annual input of fueUwaste, and whether 

the f u e h a s t e  is primary. secondary. supplemental. or co-fired. Data available on a control 

device level include the type of control device. the year a control device was installed, and the 

manufacturer and model number of a control device. A detailed discussion of tables and data 

fields in the ICCR Inventory and Survey databases can be found in the memoranda Description 

of'the ICCR Inventory Dcitahuse. Versions 4.0 and 4. l4 and Description of Fields in the ICCR 

Surve-v Datuhase Version 3.0, ' respectively. 
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3.0 IDENTIFICATION OF DATA A\ND COMPILATION OF DATA SOURCES 

3.1 Identification of Boiler and Process Heater Data 

3.1.1 Boiler Data from the Inventory Database 

The original Inventory database version 4.1. developed under the ICCR, contains data for 

boilers. process heaters. incinerators, combustion turbines, landfill gas flares. and reciprocating 

internal combustion engines. Combustion devices in the Inventory database have one or more 

Source Classification Codes (SCCs) associated with them. The descriptions which correspond to 

the SCCs \vex used to determine mhich combustion devices in the Inventory database are 

boilers. so that only records pertaining to boilers would be considered for inclusion in the boiler 

portion of the population database. Appendix A lists all the SCCs in the Inventory database 

whose descriptions identi@ a combustion device as a boiler. The Inventory database also has a 

"Combustor Description" field which provides some information concerning the unit type. The 

SCC descriptions were used to distinguish between the various types of combustion devices 

rather than this field because the SCC field is more standardized and complete than the 

"Combustor Description" field. There were 70,132 boilers identified in the ICCR Inventory 

database version 4.1. 

3.1.2 Boiier Data from the Survey Database 

Under the ICCR. a subset of facilities in the Inventory database identified as having a 

boiler. process heater. or incinerator that burned any amount of a non-fossil-he1 material, such as 

wood or sludge, were sent an Information Collection Request (ICR) questionnaire to collect 

specific data concerning the facilities. their combustion devices, and the types of materials being 

combusted. Detailed information regarding the development of the ICR questionnaire mailing 

list from the Inventor): database can be found in the memorandum Development oJ'ICfiiiling List 

fur fCCR Quesfionnaire.' Approximately 12.000 ICR questionnaires were sent to various 

facilities during this effort; approximately 10.000 of these facilities responded to the ICR. The 

responses to the ICR were compiled to create the Survey database. 
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The questionnaire defined a boiler as "an enclosed device using controlled flame 

combustion and having the primary purpose of recovering thermal energy in the form of steam or 

hot water. For the purposes of this survey, only stand-alone boilers are covered by this 

definition. Waste heat boilers which are associated with stationary gas turbines or engines are 

excluded." If a facility had a combustion device which met these criteria, the ICR respondent 

indicated on the survey form that the facility had a boiler. The Survey database includes a 

"Combustion Device Type" field which was populated based on the device type indicated in the 

responses. This field was used to identify all the records specific to boilers in the Survey version 

3.0 database. for inclusion in the population database. There were 2.945 boilers identified in the 

ICCR Survey database version 3.0. 

3.1.3 Indirect-tired Process Heater Data 

The EP.4 process heater database. Lvhich originated from the ICCR Inventory and Survey 

databases. was created in a similar manner to the boiler portion of the population database. 

Process heaters were identified in the Inventory database based on the SCC description and in the 

Survey database based on the "Combustion Device Type'' field. In addition, direct-fired process 

heaters contained in the Inventory and Survey databases were excluded from the EPA process 

heater database. Further information on the development of the EPA process heater database, 

including the procedures used to identify direct-fired process heaters, is provided in the 

memorandum Summary of Database Analy~is .~  

One change that was made to the EPA process heater database prior to its inclusion in the 

process heater portion of the population database was to add approximately 1.470 indirect-fired 

process heaters from the inventorq. database without a specified fuel or for which a solid waste 

fuel was specitied. These had been removed during the development of the EPA process heater 

database. However. these additional process heaters (representing approximately 10% of the 

total population of indirect-fired process heaters) were included in the boiler and process heater 

population to make the database more complete. Process heaters with fuel data that were 

included in the population database were assumed to be representative of these process heaters 

without fuel data. Therefore. the distribution of fuel types in the process heater population with 

he1 data was applied to the process heaters without he1 data. 
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In addition. the EPX process heater database had been developed using a previous version 

of the Survey database. Therefore. the final Survey database. version 3.0, was reviewed to 

determine that 4 1 additional indirect-fired process heaters needed to be included in the process 

heater database. X total of-' 15.730 process heaters from the Inventory portion of the EP.4 process 

heater database and 178 process heaters from the Survey portion were included in the population 

database. 

3.2 Cornnilation of Inventow and Survev Data Sources 

3.2.1 Compilation of Boiler Data 

Structural differences between the Inventory and Survey databases made i t  difficult to 

merge their data. The Survey database has 8 data tables and the Inventory database has 14 data 

tables. Some data fields that the two databases have in common vary in type. size and structure. 

For example. the Inventory database has an "SCC Code" field in the "Fuel" table. The 

description associated cvith an SCC provides information about a combustion device. such as the 

fuel type and design t"pe. The Survey database does not contain any SCC data. but rather has a 

"Material Code" field in its -'Materials Combusted" table. which indicates the fuel type. In 

addition. the design type information is provided in a separate table in the Survey database. 

Another issue which prevented the merging of data is the variation of combustion unit 

identification numbers between the two databases. Boilers described in the Survey database 

often can not be matched to the boilers initially identified in the Inventory database. For 

example. a facility which is identified as having three boilers in the original Inventory database. 

with Combustor IDS POOl. PO02 and POO5, could have returned an ICR survey completed for 

only two boilers. with Combustion Device ID No's of #2 and #3. Consequently. the two 

databases could not be merged with only one record retained for each combustion device. 

Because the Survey version j.0 database was constructed from responses to ICR 

questionnaires that were sent to a subset of facilities that appeared in the Inventory database. 

some assumptions were made regarding how to incorporate these two databases in creating the 

boiler portion of the population database. To avoid duplication of boilers. particularly for those 

boilers burning non-fossil fuels. certain components of each of these two databases were used to 



de idop  the boiler portion of the population database. Sections 3.3.1 and 3.3.2 provide further 

details concerning the assumptions made to determine these components. 

The boiler portion of the population database consists of similar but separate tables for 

the Inventory database component and the Survey database component. The summation of the 

boilers included in these two unique components results in the total population of existing boilers 

for all fuel types. 

3.2.2 Compilation of Process Heater Data 

Data in the EPA process heater database from the Inventory database could not be 

combined with process heater data from the Survey database because of the same structural and 

identification number differences that were encountered during the development of the boiler 

portion of the population database. Therefore. the process heater portion of the population 

database also consists of similar but separate tables for the Inventory database component and the 

Survey database component. The summation of the indirect-fired process heaters included in 

these two unique components results in the total population of existing indirect-fired process 

heaters for all fuel types. The boiler and indirect-fired process heater portions of the population 

database were also kept separate: the Inventory components for boiler and process heaters were 

not combined and the Survey components for boilers and process heaters were not combined. 

3.3 Use of Data Sources to Characterize Boilers and Process Heaters 

3.3.1 Data Used to Represent Non-Fossil-Fuel Boilers 

Because most boilers in the Inventory database that were identified as burning non-fossil 

fuels of interest were sent an ICR questionnaire. the database that resulted from these ICR 

responses (i.e., the Survey database) was assumed to be an accurate and current representation of 

the existing number and types of most non-fossil-fuel boilers. Therefore. the Survey version 5.0 

database was used exclusively to represent boilers burning these non-fossil fuels of interest in the 

development of the boiler population database. Data from the Inventory database were used to 

characterize boilers burning fuels that were exempt from the ICR questionnaire (fuels listed in 

Appendix B). Section 3.3.2 provides further discussion concerning these boilers. 
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Although ICR questionnaires were sent to all facilities in the Inventory database that were 

identified as burning non-fossil fuels of interest. a complete response was not received from 

all of these facilities. EP.4 conducted a phone survey and performed additional data review of 

ICR responses to determine the reason for incomplete or unreturned questionnaires. Further 

information concerning the follo\v-up phone survey is provided in the memorandum Indusfrial 

C'omhzrstion Coordinuted Rulemaking Survey Follow-up Contacts for Recipients Who Completed 

Purr Z Only.' The follow-up review indicated that those facilities with boilers in the Inventory 

database that were sent an ICR questionnaire and did not return an entire questionnaire were 

likely shut down. the boilers were shut down. or the boilers no longer burned these non-fossil 

materials. 

Only data from the Survey database were used in the population database to characterize 

the boilers covered by the ICR questionnaire, in order to avoid contradicting and double-counting 

information. as well as to reflect the large number of non-fossil boilers that had been shut down. 

Consequently. all data for facilities that were required to complete an ICR questionnaire were 

removed from the Inventory component of the boiler portion of the population database. This 

accounts for the removal of approximately 5,180 boilers from the population database. However, 

data from the Inventory database were used to characterize boilers firing some non-fossil fuels, 

such as bagasse and biogas. because these fuels were exempt from the ICR questionnaire. 

Therefore. the information in the Inventory database was assumed to be representative of boilers 

burning non-fossil fuels exempt from the ICR (fuels included in Appendix B). 

3.3.2 Data Used to Represent Fossil-Fuel Boilers 

The ICR questionnaire exempted facilities that burn only fossil-fuel materials, such as 

coal. oil, and natural gas. from responding (see Appendix B for a complete list). Consequently, 

the Inventory database contains the only data available on the numbers and types of these boilers 

existing. Therefore. the Inventory database was assumed to be representative of fossil-fuel-fired 

boilers. 

3.3.3 Data Used to Represent Process Heaters 

During the dadopmen t  of the EP.4 indirect-tired process heater database. the relatively 

small number of process heaters included in the ICCR Survey database made it easy to determine 
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if the ICCR Inventory and Survey databases had any process heaters in common. .4 few process 

heaters were identified in both ICCR databases and the duplications were resolved in the 

development of the EPA process heater database. Further information on the development of the 

EPA process heater database is provided in the memorandum Summary oj'Databuse Analysis. ' 
The final EPA process heater database includes a field that indicates from which database a given 

unit originated and therefore. i t  was not necessary to determine which ICCR database should be 

used to represent fossil-fuel or non-fossil-fuel process heaters in the population database. 

4.0 MODIFICATIONS TO THE POPULATION DATABASE 

4.1 Identification of Major and Area Sources 

Section 112(a) of the Clean Air Act (CAA) defines a major source as any stationary 

source or group of stationary sources located within a contiguous area and under common control 

that emits or has the potential to emit, considering controls. in the aggregate, 10 tons per year or 

more of any hazardous air pollutant or 25 tons per year or more of any combination of hazardous 

air pollutants. The database of industrial. commercial. and institutional boilers and indirect-fired 

process heaters will only be used to represent units located at major source facilities. Therefore. 

an analysis was done to identify any area source facilities in the population database. A detailed 

explanation of this analysis can be found in the memorandum Identificution ofilrea Sources in 

the Industrial. Commercial, and Institutional Boilers and Process Heaters Databases. ' All 

facility and unit data were removed from the population database for those sources determined to 

be area sources. Data for approximately 23.300 boilers and 650 indirect-fired process heaters 

were removed from the population database based on the area source analysis. leaving 

approximately 44,600 boilers and 15.250 process heaters at major sources in the population 

database. 

3.2 Identification and Removal of Municinal Waste Combustors 

The population database was reviewed to identify units that are municipal waste 

combustors (MWCs). These types of sources are regulated under the Municipal Waste 

Combustor Rule and. therefore. any combustion devices which were determined to be MWCs 

were removed from the population database. This review was done by comparing a list of MWC 



facilities considered in the MWC rulemaking to the facilities listed in the population database. 

Data for facilities which matched were removed from the population database. If it was 

uncertain as to whether a facility in the population database matched a facility on the ,MWC list, 

the data were not removed. Data for approximately 15 boilers were removed from the population 

database based on the MWC analysis. 

4.3 Identification and Removal of Electric Utilitv Boilers 

Because utilities do not fall within the scope of the NESHAP for industrial. commercial. 

and institutional boilers and indirect-fired process heaters. many utility boilers were removed 

previously from the ICCR Inventor)’ database during the creation of version 3.0. Further review 

of the population database was done during its development to identify and remove any 

remaining electric utility boilers. Facilities in the Inventory component of the boiler portion of 

the population database were compared with a list of facilities that report under the Title IV Acid 

Gas Program and also with a list of facilities in the EPA Utility HAP Study to determine which 

facilities were electric utilities and should be removed. Because utilities burn primarily fossil 

fuels. only the Inventory portion of the population database was reviewed to identify utility units. 

Approximately 260 boilers were removed from the population database because they were 

identified as electric utility boilers. As with the MWC review. if it was uncertain as to whether a 

facility in the population database matched a facility on one of these two lists. the data were not 

removed. 

4.4 Chanves Based on Review of the Boiler and Process Heater Ponulation Database 

The initial boiler and indirect-fired process heater population database that was created by 

combining the appropriate components of the Inventory version 4.1 and Survey version 3.0 

databases. and by removing area sources. I\IIWCs. and utilities. was further reviewed to identify 

any additional changes necessary to ensure its quality and representativeness. This review 

indicated that some of the fossil-he1 data from the Inventory portion of the database might be 

outdated. In order to determine the significance of this problem, the total estimated energy 

consumption by fossil-fuel boilers in the population database was compared to the most current 

Department of Energy (DOE) energy consumption information available. as reported in the 1994 

DOE Manufacturing Fuel Consumption R e p ~ r t . ~  Table A9, Part 2 of this report is included as 
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Appendis C to this memorandum. This comparison determined that the Inventor]: portion of the 

population database contained more boilers burning certain fuel types than were indicated in the 

more current DOE information. Therefore, the data in the population database were reviewed to 

identify boilers that potentially should not be included. This review focused particularly on 

hours of operation, facility descriptions. and on the "Combustor Description" field in the 

Inventory component of the boiler database. During this review process. the assumption was 

made that the "Combustor Description'. text field contains the most accurate, specific 

information available for boilers because it contains descriptive information provided directly 

from the facility. This assumption is consistent with assumptions made during the development 

of the Inventory version 4.1 database. 

One focus of the review was to identifi boilers that are no longer operating. This was 

identified as a possible issue because inventories such as AIRS and OTAG (on which the 

population database is partially based) may be updated periodically to reflect that units and 

facilities have been shut down. but the facilities or units may remain in the inventories. The 

"Operating Status'. field in the Inventory component of the population database contains a one- 

character code that originated from the AIRS database which indicates the operational condition 

of a facility. Facilities that were identified as being "permanently closed" and the units located at 

those facilities were removed from the population database. This review of the "Operating 

Status" field indicated that approximately 140 facilities were no longer in operation. This 

resulted in the removal of approximately 3 10 boilers from the population database. In addition, 

review of the "Combustor Description" field in the Inventory component and comment fields in 

the S u n q  component of the population database determined that approximately 10 boilers had 

been dismantled or were otherwise out-of-operation. These boilers were also removed from the 

population database. The facilities at which these boilers were located were not removed from 

the population database unless the out-of-operation boiler was the only boiler at the facility. 

Review of combustor descriptions also indicated that a number of units are used only as 

standby boilers. The review rexealed boilers described as emergency, auxiliary. standby. or 

back-up in the "Combustor Description" field. Additionally, the "Hours of Operation" field in 

the Inventory component of the population database was reviewed to determine boilers that are 

standby boilers based on the number of hours operated per year. Because comparison to DOE 

energy consumption indicated that the population database is over-representing the number of 



large boilers that burn solid or liquid fuels. boilers in this subset of the database that are 

considered to be standby boilers were removed from the population. In addition. these boilers 

Lvere removed only if  the database contained information on at least one other boiler at the 

facility. This resulted in the remold of approximately 523 boilers. 

Review of the ''Combustor Description" field in the Inventory component of the 

population database indicated that the database contained combustion units that are recovery 

boilers. Because recovery boilers are covered by the Kraft Recovery Boiler MACT and are 

therefore not included in this source category. approximately 30 units indicated to be recovery 

boilers were removed from the papulation database. 

Review of the "Combustor Description" field in the Inventory component of the 

population database also revealed a discrepancy in combustion device type between the 

description and the SCC description for some units. The combustor description was assumed to 

be more accurate than the SCC description because the text description is information 

specifically from the facility. These units were remo\.ed from the population database only if 

their combustor descriptions obviously did not pertain to boilers, such as a combustor description 

of "incinerator." Approximately 220 units were removed from the population database on this 

basis. 

During the development of the EPA indirect-fired process heater database, direct-fired 

heaters in the ICCR fnventory and Survey databases were identified and were not included in the 

final EPA database. In addition. combustion units misclassified as process heaters. process 

heaters subject to another NESHAP. and heaters which are no longer operating were identified 

and removed from the EPA process heater database. Therefore, these types of issues were not 

reviewed for indirect-fired process heaters included in the population database. Further 

information on the development of the EP.4 process heater database is provided in the 

memorandum Siimntcrr:~. j '  Dtrtcihuse .-I ncdy.si.7.' 

4.5 Chanaes Based on Additional Stakeholder Comments 

.4dditional changes to the original Inventory database for bagasse boilers were submitted 

to EP.-\ and \vex implemented in the population database. These comments were based on ICCR 

stakeholder review of version 4.1 of the Inventory database. Three bagasse-fired facilities (and 

their approximate 20 boilers) were deleted because they were identified as duplicates of three 

01 SJ-OI-01.Population database.wpd 1 1  



other facilities in the Inventor); database. In addition. approximately five bagasse-fired boilers 

were added 10 the population database that had not been included in previous versions of the 

Inventory database. 

Area Sources 
AMunicipal Waste Combustors 

5.0 RESULTS 

4.1 -23,300 -650 
4.2 -I5 --- 

The final database of industrial. commercial. and institutional boilers and indirect-fired 

process heaters located at major sources contains 12 data tables specific to boilers and 13 data 

tables specific to indirect-fired process heaters from the Inventory database, and 7 data tables 

specific to boilers and 7 data tables specific to indirect-fired process heaters from the Survey 

database. The summation of units from these four components represents the entire population 

of industrial. commercial. and institutional boilers and indirect-fired process heaters. A summary 

of the number of units from the initial data sources. number of units affected by all changes 

made. and the final number of units in this database is included in Table 5-1. The complete 

population database of major sources is contained in boiler docket item 11-B-2 in a CD-ROM. 

Permanently Out of Use 

Standby Boilers 
Kraft Recoverv Boilers 

Table 5-1 

4.4 -310 --- 
4.4 -525 --- 
4.4 -3 0 --- 

Summary Table of Boilers and Process Heaters 

Not a Boiler 
Stakeholder Review 
Final Population Database 

~ ~~~~ 

Original Data Sources I 3.1 I 73.080 15,900 I 

4.4 -220 --- 
3.5 - I5 (-20.+5) _-- 
2.2 43.225 15,250 

1 -5,180 Inventory Boilers Required to 
Comulete ICR 3.3.1 

~ I Electric Utility BoiIers I 4.3 I -260 1 --- 1 
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Appendix A 

Source Classification Codes (SCCs) for Boilers 

(See Excel spreadsheet "PopmemappA-SCCs.xls") 
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Appendix B 

List of FuelsWastes Exempt from the ICR Questionnaire 



Appendix B 
List of FuelsWastes Exempt from the ICR Questionnaire 

Completion of a Part I1  form is not required for boilers. process heaters and incinerators that 
burn. fire. combust. or destroy only the fossil fuels and/or materials listed below. If one or more 
Part I1 forms are completed, a Part 111 form must also be completed. 

Fossil Fuels 

butane 
coal (excluding anthracite culm and bituminous gob) 
coke 
distillate oil 
fuel oil 
liquified petroleum gas 
natural gas 
propane 

0 the r bl a t e r i a 1 s 

0 bagasse 

hydrogen 
0 petrochemical process gas 
0 petroleum process gas 
0 pulp mill noncondensible gas 
0 spent pulping liquors 

0 hazardous waste (as defined under RCRA subtitle C) 
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Appendix C 

Manufacturing Consumption of Energy 1994 
Table A9 - Total Inputs of Energy for Heat, Power, and Electricity Generation 

by Fuel Type, Census Region, and End Use: Part 2 

(No electronic copy available. Hardcopy’s are included in the docket) 
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Table A9. Total fnputs of Energy for Hsas Power, and Uectricity Generation by Fuel Type, 
Census Region, and End Use, 1994: Part 2 
(Estimates in Trillion Btu) 
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Table A9. Total Inputs of Energy for Heaf Power, and Uedricity Generation by Fuel Type* 
Census Region, and End Use* 1994: Part 2 (Continued) 
(Estimates in Trillion Btu) 
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